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I If T R 0 D U C T I 0 m 

Bmxmn Qi«xi;iag« is «n mqm old pxoblom* Mith tiM 
m&vmcmamt of oitilisaticsi* it has hmmm nors than ms 
ftteuansl sMidicsi pmtlmm idiieh affocts tha laiif ax* of sociotf 
b®c«U8* xapjcoducticm is m assantial as^et of noxria^* 

Exact incideiic* is li?i i,«* 1 in eircxy 7 aarxiages, 
rositiim isiaivexsal ixitoxast in human fortiiity has boeon* a 
part of many xaiigioiis. Cartainiy^ a conditioiv so pxairalantt 
so itndosixahia and so threataning to scjriaty# thxcm#i its 
sffoct on family lif«# imxxsnts th* elos* sesntiny# it is 
tmiwxsslly imcsiiring* 

*%Ims association of a noxmal' sMisn •xaminatioti 
a poor post««oital intasioOf is s cans* of staxillty 

in of haximii itf0ia*n tih*r* othar xoutiiitt intsstigatiotia 

..... . .' . 

of i»f*xtility lio Mt tfboif any aSaaoxxaslity aa a camao** 

Haetiiig sattlad* th* pjntisnc* of noxnial iwmim la 
tti* hoaidand l»y piprrions aoeamination of th* *Jaaal«t*» it 
is tmcmmtMf to dstsxmia* idisthax ox not th* pxo* 

tidss a idsfsiologio ssidiiM fox tlasa* 

isnaitxatioti of th* cttjrtical mttciia hy a lax^s 
npaiisr of sptXKs is osswatial to f«rtility* Shis ascossi* 
holh tho aai»ositio» ' of aomal mmm mM. m . 

saMtaxy, stats of th* csxvioal oaiial* €*x*iie is a 
in stixili% shisfly 2>*ca>os*. sf th* pathoiogioal^ chaofSS $m \ . 
th* i^ysieal ehaxaotaxistios and ohsmistsy df its aMM* - 
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Th« prtetrY fisyicticNci of liitt comdcol 

Mcretioii i» to «uoo3>y m iMnEMitx«^].e!# ontxioiit mcm-» 

ticm for tb» f^ewatotoa tliat eotor the eenrieel c«iel In 
thoir ’upwarfl misration* 

The ten# "houtllity" employed in relttioh to cenri- 
ral imcv.B in inteo<Sf>d to iapiy that the nomal eppeerifts 
cervix may produce mtieus tiiet does not w^yport arid ecihence 
fipezma.toeo«l peeeepe* 

The laejor in eircuietiitg hiood level* of 

oeetro^ee mA pxogesteunxne ttliieh oceor durlo^i the ineiiiitriiel 
cycle pzodiice rec'ognisaJole periptMirei effeNet* thet con be 
oaed e* »igm oi omletima of etdeh that on ttw oeceiisil 
wmma im moot laeporteiit* 

•file ^rwioel factor mart be located for ptif*l«*lly 
as well &M biochemicelly beceuise a cervdji that appear* to Im 
eoreel <»i inapeetioii with m i^eciileiBt is often ateormel bio* 
ehetticeUy end vice veree*** Stach a cervix theo#i free ficMi 
obviM almecttelity# fail* to ite phyeiolofie fiuxetiiiil* 

Zt bee •dyiMMCorflioee** the fertile period of the eenatiMl 
cycle if governed to a lax^ extoeit by oeatjcogee lafliMeifieee 
eo ce'ivical necrn* eecretioo* oeetrogee aloie^ with pioge'eteMeMi 
exert eifoitieeiit wetxselliag infloaoee* on fertility i 

theit hoxiieiiai eetioe on the c^'fvix end p'ertiotilany od tte 
mmt»m lieieg tlie exypte of the eedeeetwleal eanal. fhi* latter 
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action brings mhmt cyclic ch^agsa in th* fiatore of tho 
raicus flaid s«cj»t®d by tho «ndoc*rvix that ax« vmxf 
iispoirtfint to sp«» tnaasport m& surriiral in the femtio 
repxoiinctiire txsct. MM-cycle pmotroble muaia in mJnly 
t^he result of an ocsti» 9 @n actioa and oinrical mmu» is 
t.hft mein factor iitvol'ved in regulating spexia migratioii at* 
i:he cervix is etrategicelly situated at the ontrenee to the 
upper genital tract in idiich tib© repiednctive processee of 
fertilieeticm# li^lantaticm and devel^l^aeiit of prepi^.ney 
tables place* : 

ttien an epalescient* viseiAt nos'^flasatttosif 
eenrieal micus# Mhere ^in' healthy ^ematoixie nay 'h^cne . 
emeshed and devitalieed, ia present repeatedly during 
ovialatioii phase of ^ the aenstrual cycle# a hlochwiiical 
(eiidO€wiiie) defect in tlm activi^ of the cervical glande 
may he assmaed to be at the root of Idw triaidile and even 
clear# elastic oviiletory cervical iMcme nay exhibit hostility* 
9ttCh hostility nay be nerely an e9g>ressiort of insef f i c ien t 
oestrogen influence on the cervical glands* 

la this presentation# one. aspect of the pervaeiva 
phtloeeidsf that governs a logical igppsoech to the probleii 
of Infertility i*e« the cervix and its meua vfill be related 
to mm haevdledie of its structure, h hypothesis has beeii 


pQMtulshtmd mjxpl&lnixig the naoleculer biology of tiide nucue 
Mhoi*M pxo|>ei:tiea oodeargo usdgia* cheiigee duiriog the aeoetnaei 
cycle* The biochOBiicel beeis fox these cheiiging pxopextiee 
%#ill be xeirieiiedi* 

The eialie acid (e gl^copxoteinl , en ii^xtant 
constitiserit of the eenricel at«?u@ xeirpoRsible fox the 
xigldity' eod eohexence of the mselm aoltcule bee etimleted 
« ifoliMiboiiii litexetttre end hae bean fonad uppliceble to 
iRanf aoxe coeditiiMs than the otiNex teats of the eervioail 
wieue« clinical eeasasnient of this cservieal feetox will 
be dme in xeletion to its place in the inwestigetion of the 
infextile i90t|>le« 
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kA.XJLMJb..tM i.J 

Cfivflfiml imcii# chttEigeis hmvm Imm mcogaimA m 
m smmm of idantif^fiiig tho liJca}.^ tiJM o£ In 

(Cfioitraot to th« stift in boftid hodf tb@ 

oo«trog«i)i iiiiducsttd chsogos In 'th« imusu» md its oocirotioo 
of for m. |»rttdictJU»ri of tbo time of ovoiatioo* M woll# 
thoy Qiiro valoabio iafomatiim m potoaatiia fortilit^ in 
r« 9 «rd to opoxn transfKCKrt md sonriimJl* 

Tlio phjtdetd, &ad chomicaX proportioo of eenrieel 
siucu* imdorgo cyclie ohangos in iroii^oiiiHi to ehmigintg 
pattom of ovarian atoroida aac ration (zondolc# i9S7 i 
liareiia & Mnsena# i96Si Con<ai« 196^1 liatoin# i97Qi Hot 
ftawnlid & imalLtift $,9Wf nogSiiaai# i$72t HogMaai md 
liallaa^ ''' tfNISK fhatm inclnda# mpdimicmm of corvijf# nM* 
cr^io iMoorrliooo* aplnabatloiit# fominQ# viaooaity tmd 
otiaa^B in ebaatical. oaapoaition of anyetia* 

1^0 infloanoo of oeatro^n pK^ctioti in tb* 
ovary daring tbo firat pert of ttai cyeio^ on the oorvioal 
gMMtti mmmUddm wm dadnonatretai by soguy and siimonot 
Cif 33) and othara* Sattogan atiaaiietoa thm pg0dwstim of 
profoao €lmx watory Cdno to nor* liygroacaple netmoa) « 
•iltiilJMt a««tl tolar mxer&» aitli incfaaaed floir oteatieitv 
af^ ianil^i tManor viacoaity* ifator eontwat rungaa 
ffM tIHiill gii olilarido mtHm^ $09( M laoifwiio 

aatta* ^ 
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P3c«>g«0tiiK»« inlijUdits that a»cjCf‘tion« of thm 
cmtvlcml trpithttlia producing ac«oty« irii«;ouSii 
mueufi nitJht icm ^piai^xlaiit and al^iMinca of foxning 
(4i«tid«k and SmMiat i954jr mimd, if 62# Kik: if (Sfi | 

Cxlbor at aX« If tOf Moghiaal at ai# lf72i Siataln# i97®) . ; 

I 

Water ccaat«ot ia 92-94%, eallularlty incraaaas, Tha pH ©f ? 

cervical aiucua tlioufj^ nevat acidic changaa to a awra 
alkaiina Xaval in tlia ©vulatoray phaae and it ia mlm 
altaxad ckaoicaXly ao aa to aciiuisa a conalftorabla cccit«at 
o£ Maiiqpxotaiii and poXyaacdiarid©, Ml tlia aoguiicad faattitaa 
raault in a aadiuis i^at ia m&t&ixMj auiti^ to «pan atigxatioo* I 

BarXy invaatigationa by OdabXad {1973) uaing 
ii«a?laair magnatic aaaeffiM»oea and ©than i^aieal taetmi<;^aa j 

aniMad til* to ps^^aa a ^rp<»ibaaia aiiieh mmlmimA tiia | 

u»ii|aa *)»©X©gi©al propaitiaa ©£ cairvical wucua# viiiels ia [ 

coapCHiod ©£ a lii#i and lew viacoaity Xn tMa 

cowcapt, ba atatad tliat tba hlgb viaeoaity cowswaiaiit ©* / 

tiNi cMiivical i»cua iroa mad® ^ of long fl«Kibl« »aci»- i'l 

moXoculaa (rig - 1) aliieh mm Joinad ap in teiiilaa iM«$i 
tm callad •inloallaa*^ aWcIi aw*o<i^d about ©#S mi diiamtar, 
fbaaa fgly««p*otal» nolacaloa bad tbal* **i»a%a* of li|drati««i* 
bowai a# avanad mm aiiicfti MNatsIbutai to mmit atiootosa* 

X» botiaiwn ttiaao •niiMBolloa* ?lio tboir# ooso 

tmdMim of fioo •onto** op to td no aimmmtt obioli oodof \ 
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UtTKAl. rMASIT 



FiCtI. Tme MoleculA-R Structure 
Cervical Mucus At MibCMc.Le 
Awd I Kj Luteal ?mase. 




o««tiro?^ic aitiOTJlu* increase in »i«e and tinder t!i® 
influence of prog®»to?^n» became tnery wucb naallex, 

'i'lwe when there was progestational influence the bonding 
between the glycoprotein iB^romolecules alters to form a 
finer awshiwrlc {0,3 u3 #iich prs’eents TOtracice of Mte 
sperm. However# #hen the bundles are larger and the 
'•micelles “ ore forming# there are free eleanents bettfeon 
the high viscosity compcments which facilitate the tens- 
mission of sperm through the acgueous phai^» 

Odeblad and his group {19 "M) have now proposed 
a "dynamic mosaic model" of the Iwatan ovulatory cervical 
mucus iwtg - 2) * Cervical mucus has a heterogenous nature* 
Ttia more viscid parts# which they call EL mucus lie as 
"loafs" in a more fluid material# After drying# the "loafs" 
are easdly recognised in thS' feming material by idieir 
large crystals with a flower like arrangcsaent* Also# the 
distribution of in tlw cervical mucus at post>«coitai 

or in vitro spezm penetration testing# sha>m a helairogencus 
distribution* jProgressively moving sp*zms are usually 
csoaflned to narrow high ways of more fluid mucus whidh 
they call "attrings" ctmsiating of ss mucus* I'isr 
a S'" diwansional mosaic pattern# with a hi<gli di^ree of 
order# Inside the cervical canal | it ecn^rlses these "loafs" 
and "strings" vtilcli are Imiing continually altered to font 
a dyneffic mosaic# The arrcngesmnt of this mosaic may be 
lagKiirtant for ef fwstive tqpwaxd progression# siitee ' ' 


Fig,- 



2,. C ERn/ICAL 


Stri^. 


only cciiipl®t« **»trlnca* ®f SS init©rial twiv® th® capacity 
to ocmimy th® apezm jrapidiy in th® oinrical cwi®l« 

This ES iiifttsxiai is iteiticai with th® piroviousiy AsscxIlMiNi 
tyi>® E imacus {o«stxog«iiic mteus) $• At mid-cjclmt th® 

cjrypts# s®spo»slbl® £©* th® pxo«!iictias of •'•trlncfs**# «»• 
most abunaant in upp«x part of tli® coxvical canal* Th® 
whoi® systm is not static hut dynamic «®d ua4®rgo®s oon* 
tinuous Chang® s tdth tin®* Aftax JUmwiing a "stxlnf** spam 
xapMiy Cwithin a f«w to minulMs} pxogxass to soa® 

cxypts* which s«xw« as a i^xn xaaartolx with an wmmm 
•toxag® tiir® of houxa* iom® tpoxns may xapMly 

advanc® dixactiy into th® ut«xiii® eawityt pxcS^ahly ntiiislngf 
’‘staixcasc#" mad® up of fused ES fxagments. 




ixtia® .ftC. 


St has hmmk astabiishtd that th® wiiCo««la®tic 


pxppextios of the mseua ax® daxiwed solely f xom a hifh 
»l«culax weight flycopxoteiji in th® mucus t®»B®a th®, laictts 
gl,yeeipzot®ia or macin* TM.® com^mnS has hasii wlsaaliswl lay 
seaxmlxtg oleetcom id.e3»»«cepy CPaanter •% ai» 197#) msA mm 
to foptt a »«twoa)i of fili«i«ota or meetorsn®® %#i®o® poro mlm 
is naslmal at mii-cycla* Xt i® at thi® i®wal that yariatioii 
In th® maims maoc^togy i® gomsmed* 


Th*®® fwi^s of ®m?oci»®nt®i o wilN i i i t® at® thor®, . 
^ich att«^t to liah ciwmiicel chang®® ia ttoa mmwis ^i^yso# 
pmrnim to its waiiiiBl® pj^rtioaN» < ' ■ ; • / y 



tn pee 


"TV PS <5. 


ScHEMATit 5 -MmenSi 


^ 3_ PlMEMSlONAt, 

View OF tnpb E Awb Twpec^ 
Mucus . 
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!• Chfttsges iia the d»giee &i ex0»a linking brntmum 
&&j&emt glfCc^xotelB molecules# inducing the 
futedcm of mymmmt of tlw meevamoieculeir complfoc* 

2* An incieaee in the net charge of the f lyeopioteiii 
euch that atellarly charged groups are brought into 
•ttfficlent projclaltf t© cause eleetro-etatic later- 
action resulting in a dacxeaae in the flexibiliti' 
of the ngiin^ate* 

A ehaoge in the degree of hjfdretion of the glfto- 
protein diraetlsr infecting its eieoo-elaartieitf’ b 3 f 
a aii^le concentxatiim effect* 

She preeeiKse of crass linking proteine ehiCti ere 
•txiactnralli distinct from the cereieel glsfeopcobsln wa* 
snggesttfd bar Ciibbons |i9#gK Bach proteins eodd act as 
bridles bettveen adjacent glafooprotein molecules imd eon* 
seguantlar their cenoantratiofi emild alter daring the cutrle 
to produce the esolic riwology* 

tbs ssooni pressed machimiam for the etriatlsii 
In smems idiselogf is bmmd on m elteration lit ttw cliargs 
distributiom eitbin td>e aggregite of gljfcoproteln laoiecuies. 
She glfeopsote,in is bnoisi to contain charged grmips 
IncMe snlpItaAed cai(t»oh|drates* the eaxlios^ gxm^ of 
ii*«Mitfle m$S Mitni mad the ehasgsd 

maino ssids of tbs protsin OfilM*, the charge on. these proigNi 
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coiald b» *Qdi51©<3 by irarietloii in th® pH or the ionic 
•tmngth of thm imcuii but noithor of cliengn ouffl* ; 

ciontiy €^xing the menatruel cycle to alter the degree of ' 

Melysl* of pcwled pm and poet-otulatory hi»«n 
Bsucus ha» shown thet there is 'farij^ility ©t the level of 
th<% cftxbcttydrote part of the glyccprotein yhile the protein 
cor# is unebttaged* end that this £e leetricted to the tm 
ter^Usel •MMSoherifteei, Xmmm end M-eceigrle xieuraninio eoii 
Clecotelli et ni* &f7tK Xt hen preeiouniy been elioiA that 
tiwie two ceii>ohyilJt«tMi axe inwareely pxofiojrtioBel in epi’** 
theliel glyeoprotaine Cbiwehe# ifil> and thin type of wmirie* 
tion wme elao found between itihe pre«ofiiletory tauciie in idtdcli 
fneoee psmAmim§^m ^ end po«t<-oiruletoxT inorue idtich iiee 
eXewebid ieeele of tt^eweityl ii«ira»inie eoid IChentler and 
Qebnipua# IfTftK 

the third theory# of Molt et el Cit77}# xeletee 

'CNP iKv Jew ift Jo iWWBwJi iShMII vis Ww 

the MtiaMM oXwoonrotein* lleino re‘<HBQnetitiitedl am cn e. thjbi 
growp hath ahowa that the whole xmgt of wlmo-^Xm0isSjt^ 

Mien daring IhMi ' i foi eml leanetrael oyole oan he ^ehteined 
■Inply hy eltoflaf tliMi^'defreeoi hardretiiMi of fiyooN^ 
o wteln* ' 

.iMtee* dtlb and ihiitlieei# lUi*# if 71# deoerihed 
tliet the pxlMelplo oenatitiieftt of ooxvioel aNiotie ie o 


glycc^xotciii of iraaciii typ« iitiich ccwntulis® a M.0h pajccantag® 
of caiSsiohydrat** il%% - ®0%) iia coatsaat to Oily Sl<yx • 2S';5; 
mine* jtaai&aa. It i« thought that caj^hydrata aid* 

chaina occox ftatguactly along tha poX^ff^tMa cheina in 
this typKi of glycpprotain md ax« covalently bound to it 
by m O-glycosidlc Xinkaga. ■ 

The emtpmmntm of oXigoaaechaxida aide chain* 
ax* M-acatyX galaetonaMina# H-a^tyX ^neotwaina* gmlactoio# 
fwmm and sialic acid# siaXic acid i* pxeaant in the foxia 
of S^acMStyX Bsnxaisiiiie msid in hnman mttein and h«gXycoeyi 
im bovine amcin and it twivtxiabXy oecnpiaa a taxminal 
position ((gibbonsy 196V * X'ha fmctional xoXa pXayad by 
the aiaXic acid is of eonaidaxabla intoxeat* ht physiologle 
piit Sialic acid is nsgativoly charged m/iag to tha psaaones 
of oaxbSMarX «»S0p« Boeanso tha sialic acid cosiditas ara 
aXiiays tacninally positioiMid cm tha oXigosacedtajeida sMa 
chain# they ass in a position to x«q^X tmm snothair# haxaby 
ocmtidbotinHi to a distansion of coil* 

this loads to a s^idaction of fXoidbility and an 
laesaass im viseoaitaf# Vioceaity ia tbo aiost infiovtaiit 
px^xty of ooxvicsi sanena xaXativa to ipax» panatxation* 
d highly tiiwoiis aaicnis foams am ofioetivo baxxiax to opaxm 
oanatxatisci# 


IS 


Chftii9«« Id thtt of sialic acid to faeoiMi 

mi^lit bo a aiajax eontjributiiig factor to cjfclic ebaogoa 
ill pbyaicol pxopoxtias of coxtieol mcoa, 

3«po motkar* (Sogof and simcaiat# i®33) liama 
that thoxo oro e^lic i^yoioo-chasdeal ehmgoii in 
tho canrical mieaa of ftoamally mangttrtieting wamn^ *Thoa« 
chimgaa «ra ondox tho infltwneo of oostxogon, which osiins 
to xm^t tlM mrxixtmX mucau moot roeoptiw to tl^ 
toiKNi at tho tlwa of ovolaticai* .kftor ovolaftioo# prCNg*** 
tasono onixta m imhibitoxy off «et on tha pxodocti^ of 
eaxwicol mwma and m incxaaMi in tha tdl aiolic! 

acid, 

tondOk in i9S4 -ohowod 'that th« eaxirical micua 
noa a moica iMmaitiwa iitaicatox of oostvogianie aMStlirity 
than tlia vi^iuii opitlialliiH* at tho tima of otnlatioe 
aixtain oignifioaBt ohoapia occoz In th* chaxi^taf of 
tho eoanricol rnncita tmiXitmtij&g tti* fonattotiifo of tiiMi 
opottMi mdilf |t*aiaax «t ol# i94di haxgnwA# i9$0)» 

VhO timamm Mmm tim CaFfdCOl JMMnia tO bO 

of oipiifioiaekoo la mmt oopoeta of xapxoductiira i 

tho pfiiitaxir faaotioii baiiiQ pfotocticm of atasina and 

to oontfol ipiw*^ ponotxatiflii thtongih «iO' mxaflxm *ha pm*^ 
ftoetion of anaia^ m noli no costaln ohonfoa la ito j^andcol 
paopoft^o Ai^powSo' t^Oft tho" immmaX oitaatlM* 
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Iniipit* of tho naiJLl do€\miint;ed inodific«tiiaQ« in 
pic« and post ovylstoirir mieus contjroiriivsiits oxistod togurdlng 
that nnOsjrlf'inQ bioehoMcia chasi^^s. actewiiKts# 1954# 19 $5 1 

fiotoXIa- Liuada# If 60« sug^stod that th« atxuotoxal oliminta 
of the nwBiM pal eonsisted of thx«a4*Xike gXp^c^xotein 

MoXecnXea with « high degxee of hxinehinf and phfiiicel pxo* 
pexties of imictts ai» dependent upon these eetiire moXeculee 
«Bd hioelMHttieaX eXtexation in its content dating the wmam* 
lOtiieX ejfcXe ni«x hiree .effect* t^em the apesmetosoeX peeMtire** 
bilitf thipoagli i^eogee in tdecoeits** 

The omXj vepoxt in this eobjeot wee giwen tsy 
GjpDlbeeis# IUA«# If 99 on tKJwine micme* who found e eoaseitdiet 
Xowex eleXic losid cmotinit in oeetxne ssocoid with se^pect 
to that of pipegnaney* (Sdeshe# % and atMettleo deteawified 
tim eeiXio neid «ccMixdin« to the neidiod of ^eutnoff * eftet 
hfdxoXireie of the ew^le $m & 0 t M enXi^aaueiie eoid fox 30 
niimtee* nentaiKlnic neid Csigoe QwmicaXe Co«# 

att, hmim* wee need «e etendeci* . 

JdtiMniHpi natidced iih^eleeX #i«Rgee in cereiceX Mcno 
oeonx inidbtf p«e«@fOiXetox:r« poet-eteXetoiei mA pimgfimcf 
pexiod# etod^ of eanpiee- feoe theee peeiode atenied 
*<«i* ncaiasoeitiiQn with neeoeet to oxotein* he xoe e i 
rnmA. iiitiiitwte.* SXeikielJi fcMod thet *i.*t *** eold eidiUbiited e 
•ifpif inent wfietlieii xeepont to pexiod of the 

neiipainil iW ^ pxe<««fnIetoxi 49 ng^ In pawpauw^* 
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s®vojfal dbipirviition* mm mmde indtcuting timt <i©cp»a»« of 
tliia sobstanca in conricai leueua in the oimI«tion period ia 
aaiUKiatisd with a paxailel iMteeae in epen i^netrahility. 

Zt lia» been (GiUbona# 199$) that the 

differing ph:if«ical pxopejctiee of epit^liaZ smcin ajte xeiated 
to tine e;Kpan»ion factor of the conetituent thread-like random 
coil molecule «« Thm pregnancy and oestroua mucoid hate 
markedly diffemmat eapanaicm factor {GIM»oae & oimmx» 1959) 
and it i« pxobidale that thie in tuna ia ralated to the eialic 
eiBid ocM^pMweit# einee the eialic ecM- content conetitutee 
tlm only major iiktegral conponent and ehimdcal diatincticitt 
hntween the timo aeiooida eo fer knoiai* Ttmy fcmnd that the 
eialic acM content of the pregnancy mucoid C17»5ii) ie 
higlser tlimBi that of oeatroue mucoid Ci4i0 and the lemAlte 
of hydiiilyeis of ooetsoi&e mucoid euggeet that part of the 
eialic acid ie psaimiit ae and group and that the eiiliC! 
acid emtent ie <mie of the facto re affecting the jp^yeical 
ira^rtiea of Mucin# 

Cortical Mucue ia tha main feottnr ineoleei |» ' ' 

regulating ngnrm migxatim* Theee cbaanration am In agiree- 
ment with the findinfe of odablad Cl# €3) tdio ehoeed that 
thora ace cactain aaidtilationa in the mmeopcotein Molaciilea 
aiiieii prodniai nuoaing iipama for ^ nigcatiofi of tpaimatoafNii 
tha af foot of aiaiie acid and fiiomta* 


Odvl^lad C19i!^# if @9) found im thin a3«p«jcJy»ai!ta 
Idbat til* hl^httfit panotratioci rat* tr«« a* « ml* pr««imt 
idam til* pfCMlucticm of oonrleaJL mMcnia wma totooa* «rdi 
homogonou* ai foG«d during the oeulatofY phase* Inhere 
is also considarhbie ciridmce that the itii;ycoid moiaeuias 
of mucijui during the infjUietice of «Mestrog*n are pseseiat 
in paraXXal nioaXles h*ti«*sn idiich th« ipea»s aiigxate* 

This •iridisne* an* si^orted hy giMions and 
^Slovair* ifdOi Tanpicai It GiMbcms* ifdii Sdhmio# if #3# 
Odsthiad# itlHIfasid aiMmis and Mattssir, i9<S€»« They 
that the eetnrieai swicus efetained during th« mmiatexf' 
period if draan into a eipiiiary tti»e« the mamiM moieetiles 
arrange thenaaites in paraiiel edth the axia end the apenia* 
toeoa iKlfrate peraliei to the glass wall and towards the 
other end of the ea^illarj tuhe* : 

During the nox»al SKenstrual eyele the glandular 
eells of the cervix are subjected to fluctuations in 
howonal levels in the blood# nainlf oeit» 0 (s^s and proges** 
tetfone* This is reflected in ira.riations im end 

guantity of cervical laucus* sialic aclda have been shown 
to be part of thS' fmcc^roteins and are located 'In an Mid 
position «<3ottsclillt#''tfil# ©isehst if«l# Sobiero# 

They are ^ fltat noieties'to be cleaead off noinmle 
during t^redysis*’ TMse An substantial ewideiaM'that tlm' 
nsrvical fmcus consists ei tenf thread |il» noleculni oi ^ 


le 


flfcc^rotete with cro»» ili^ag^s occuzing via tlia aialic 
x@«i<&^«!S of th« glivqpxotein. Tfm honnanal &»pmn&micm of 
tha aialic acid concent zatioo in the mucus was shewn liff 
studying the mucification in the mouse vagina CCazlboxg* 
i9$6). Oestzogens weze shown to dmcm&m the content of 
sialic acid in the eaicc^xoteins, tdwizeas pfogestexone 
alone left it unchanged* However* an optimal cccdsiitaticm 
of oestrogen and progesterone eauw^ a marked incozpora* 
tion of sislic acids in themucoproteins* Characteristic 
wasiations were also duxisf the oestrous cycle* 

pregmaney and pa«m^N3^i»gnancy« 

Carihorf# ite coxadek & QemiMill* I9d8 studied ^le 
sialic acM cone«atration in tmiirvical mucus during nine 
ovulatoxy cycles in & noneally menstruating wgwimi Capi 
yearsi at the Mecc^atex foundation for experijaental 
Biology* and found that in all 9 ovulatory cycles* 

a mid cycle fall in sialic acid camesmtration occunedethe 
neaaa twing on diqr Id desipiated as day 0 and the di^ 
pxeoieding were nunheied etc i»d ths daya foUowinii 

as ♦!« *2 efte# tig 4 of their puhliceticm shown that a 
cott'tiiweoa daexeaaa In sialic acid mmmntxmtim mmxm§ 
reaching the lowest wains of mg^»g of dry weight of 
cervical aiMxs on day &«* followed hy a rapid terease* 
^flma aialie acid mmeentration temasas during the proli« 
fexative phase of ifw» nenstruel cycle and liMroasfMi during 


ft 16 ja I/, 16 ift ao 11. 


. OKir FiKlTt? A nn M Of SlALIf". AciT, 1 K) 

Cervical MfKu<;( C hh.k 1 

Xt^cXlA AtoxclAtl I Me 




&i e#nrie«l wmcwt^ In two cjvlot »o 
lacxiiftaMi wm« noticodi* CfclSje i» ■id.ie «eiS «%»<• 

cttotjr&tion vox# immd t&gmthmx wltli m ponitlvm wpnm w$np- 
titity i» 12 ejrcioo* In 7 «]biR«iw« efclin nhmgmm 

in nlaAM mi& cmMmutxmtXm mm tmmA tofotlaox witti m I«ek 

mm l^mWm 


€fuclM»xi^ Smhmmmm & tanollf ngtiii i» i9>#9# 
•tiaiiiA tlM ftiidict aeM cootoiit anM apnm fNMotjctticai of 

OOXVUMlIlli* lOHSim Mm Xiyl.t(tlOO tO WQmmI OlaJIAXy CNftf|tfO||Mt 
AMiXtriklOtt aiMl plfMMi pxci@siitaiv<MA Icnnili i,o # ovolotoxf ' 
WMWI 1 MI» 1 |il PppilllUc WKrngwWmlm wgwmmB^ MM XWIlr IMpNn wm 
hw^vn/n,' fiixtJUl4tif tnA Ib obo moxwiiHI'' iwiw<tBtiitloii» iio i MMi t 
mm poiic la a^ta foaottotioii aid nm la alalia 
aaM mmtmm mmmA lia^at aiaaltaiiiaiialir aitli mm atmla* 
tOff oaatiofaii fodit i» mim m& pmmmimA #i« piMNad^la 
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d&f of oimlotion by ono day* In ono ^iciwn idio waa boKion 
fox aurviiiral yoars, the etexold patbexne nexe nozmel but 
the pei^ in i^eiata penetration and the dip in aialic acid 
content occuxed cme day after cmtlaticm* It la generally 
tliou^it that the chmtgea in the cenrleal rniicua durixif the 
folieular ph&m are due to oestxopana# idiile in the luteal 
phaae, they are dependent on the aiiperinpoi^ effect of 
priMseaterone* Mith regard to oeatrogenai. Carlborg and 
QaataelJl 119§9) wim treated an oeulatory eenan with gonado- 
tMphiit iWQ} found that the aialic acid content m& tpmtm 
penetraticin of tNi cenrical laoeua' could be salated to 
changes in the estemtirm of uriaary oeatrogiiia* 

Cervical snicua ia a heterogaaoua ai^ ration lasd 
tfie iioat J^poitoat eoaatituwot ia a hydrogel# rich in 
eaitehjfircl^ ecmaiating of at leaat two elect rophoreti- 
caHy defined glyec^soteiaa of the anicin type CKoghiaai & 
%iMir 137Q0 mimmtectrnx and noghiwii# i97l) and tlw vartied 
coBatitflnctta oades^ apparent ehangea In ita coticentration 
around the tiiae of cnmlation* Variatiooa in tha itractatae 
and tiocoacity of theae ma^ronolaeulea are xeaponalblo ibr 
the oerwlcai eeerotioiie periodic reoeptivity to and iahi* 
Mticn of apern '''pM^trctloa* Undor the offect of pcopaa^ 
terone Wm mmwtMm becooea acaiity# highly wiiwoiita'’ m& ' ^ 
ietiular* the feraiag diaappeara and io f»^tly 


r«AJLCBd dm* to e3«t«f»aiv* cjcobbI inking 'cmtmmn mucin 
AtxajTHiii* Thm nozmal ptB^-ovuictoxy dBCCBusB in albumin 
md siiaic acM and t'ha inczaasa in muclna az« altaxad. 

Tha iti-i: howirvar i« not aignificantiif chimgad. 

Saliva i« tha moat accaaaibla of tbc body fiuida ^ 
and paxiovulatoxy ch«ng«a in its coipoaition bava baisi 
xacogniaad* Qatar and Ywm Cl9?2) mpoxtmd that idiHa 
alkalina phoaphataaaf anri auiphataaa# M-»aa»tyi bata-Q 
giueoaaaiinidaaa» paxoacMaaa and phoiigibata ana incxaaaad 
tiMi aiaiic aoid eontant of iiboia ^iva ia at a aiinirai 
at wid-oycla* Saliva fsom noimailf iWMBatruating woman tma 
baim xaf»oxtad lao oidilbit a faming pattam C oxborimtiQii) 
in pxoiifaxativa pbaaa of cycia idiiob diaappaarad 
in tlia aoosatasf i^hwaaf Tbia «t|«iie faming plianmnioa# 
•Itlmaglt oiaax ia tlm oasa of eanrieai mmm la not pjco* 
noanead in tlsa oaoa of saliva* Tba family pbenmainon of 
salivi md of oondoal aueua is assoeiatad witb tlia physio* 
elMMiieal pttpoirtias of idiich in turn 

turn gowaiatad 'by sialie sold oeattaot of tha iwifatiwoly 
charpid SMSixoiMalocniJUi fho cyalle ohmga in siailo oeld 
is sala#oroad by tha faot that it chmsuxs in subjaets oIcnmi 
ha tha oooamnoa of aittol sohao r s * if sittalsohaa sa ooia* 
oidss wdtii ovalatiofi# tha daolina la sialic acid aatioliNitos 
owlatioa fey days* 


It w«« f«poxt«d by Mogbiati et el# in 1976# 
tbet ttw eielic ecM eoneentiration of imaeua decreefMia 
during the proliferetiire phase# xaaobea e fsinlimn at 
tbs time of owleticm a»d riaas aubaagwntly* Cyelio 
changoa in tba irarioua physical prcpertisa wid bio* 
eliwaieal conatituanta of the mucus era Imoiai to reflect 
accurately the lK»»onal change a associated with an ovu* 
latory mmatsual cycle end may be utilised clinically 
to data xadne the time of ovulation* There is a algnifl* 
cant increase in amount# cryatallisaticK and apimi* 
barhelt pccj^eixty and a marhed dacrease In viacoaity «ad 
CMtll con tent of ‘tim nueua in the aid*cycls prior to 
ovulation and a xevexaal of .thean changes fclloving 
oviilatim and in the luteal phaae* irarioua cons* 

titnsats# al 9 ha*d*«ntitx|paiA» tranafsrrin# 

If a# Ig A and siallo acid dsczeass# idmraaa the relative 
pereentafe of laaclu inexeaaes in Idle nid««ycle* 


» g 

I MATERIAL & METHOD | 

« g 

« a 



fioapital, Jhanai in collaboration with the depmrtoent of 
Biochemiatry# Kedlcal .College# Jhanei# oner m period 

of one year for the 9^mma.$smnt of **810110 ecid* oootent of 
the eendeal miene in reletlon to fmale infejctility* 


3gb£Cf I0ig. 

' 'I 

HOMin of sepjpoductive age group# who were attexirfling 
the outdoor patient departpaent of the #)Ote nentioned hoipltal 
mm iflH:lrMi 4 Ml in thie etudy*^ Xhey i«ete divided into the 

' ' ' ! 

following groispe t* 



Healthy wolnnteer fertile women as control idio 
were dewoM of any organic diaetia# irraipeetiie of parity^ 
with taiowo l»*li*f* 
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having noarnel fertility »tatu«« Patients i«re of taiotin 
L*M.P* end regalax manstruai cycles and not taking any 
contraci^tiv© measure, 

k detailed history ms taken* clinical evaluation 
was done consisting of general* physical* systemic* P/s and 
P/V examinatloins. 

lEisg * 

@M9»ias of carvieal mucus were collected during 
swlectsd periods of menstrual cycle i,e* 15 2 days of 

the cycle (ovulatory mid cycle) In both the control esd 
the estperimental group. 

Patient was laid in lithotomy position* Part was 
paihlMd and draped, A sterile unlubriceted speculum was 
uwid and the anterior lip of cervix ciught hold of 1^ a 
volsallura. They area around the ajctexnal os was wiped with 
tibwozlmit dry cotton-wool* ihwrus was aspirated with an 
insulin springe CwitiKnit needle) « The nossle of the syrinfp 
was inserted as high as possible into tiwi endocervieal canal 
and withdrawn until the extemel os was reached' ipid the 
sucticm then released to avoid contamination of the endo* 
cervical i^pMseiMn wdth vaginal contents. It was difficult 
to separate the i^^r fscm 

carvieal canal so the entire specimen was mfsined* Bepoated 
aspirations waia made* Spacimins tingsd wltli blood ware 
discardM* ' . 
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Th« RU.CUS collected is m stefile t«tt tiib« 
and stoKfiid with 0«2 ml o£ distillitd vet«x« in & de«p 
at -18 C within m hour o£ collaction tmtil the aialie •did 
•nulyiiis could be made* Mueu« irua cexifully ndxed with • 
glmfis xod ‘imiom enalyais* .Oixvical amm» we* •tudied undttx 
the following headingii t - 

ih) Study of the phf*ic»l p*op«3rtie» 

(B) Qijnricel wumcu* gxeding 
(C| FoirtHcoitnl t*»t. 

^MLalio •old •••lyaio 

iM 

following phyoieel pxos>*xti«« of th« eAjrwical 
mmm* mm otudiod «t thm time of coll«etioii of th« •iii|>l«« 
•long wildi tlw blootaiieal ••ti»tttie«i of tlwi aielie «cid* 

(t) Jiipoo*iEMi<a« t igi^airaneo of ttm ooinrieal micuo w«o 

liil iNilAfil ^ 

■‘liPPPT'Pr .pii.'ipp ■ ■opp if l i p' ■ wpr ■'wwi ipiioiowjip! . ,■ , 

ttmmpmmt • Cxy«t«l eloat 

cioojt » : smoMdsling th« wtaiti &i zm 

fusMA * ■ Whiti^ ■' 

Cloudy , • ^ Mil wliitos 
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muintitY I Ottaiitity was g*ad«fi a» 1* to 4* 

1 ♦ • 0*1 «i ©r Xea« 

2 ♦ ** 0* 2 H»1 

3 • 0,3 ®1 

4 ■¥ m 0*4 ml ©r mom 

Viacfaitv t of th« small quaastltie# iiairolved, 

tha viscosity vraa avaluatad ralatively io t«»# of I*** 
to 4#, 

1 * • J^Oimal .mid cycle nucus 

4 i* * thic3e# vinNsoue pcemieistfiJial mootts 

C4) atl«feas^,l . lif« 0th of tlae mocue 
ttoead etaretched between a Olass slide and covejrslip 

wgm in csotiMtets immediately aftei; collection 

! , 

©If tbe eaiiiole* 

■ ■ . . ■: , ■ ; ■ . . . 

C$t' sH I tlM t/M mim Iteteniiied witli oMiNiXsal indicatoir 

fSilf&Ki&n pmgmK Qi wide range pit 2«40 of Sarabbei M 
CbMticals# IMia by placing a drt^ of cervical mciie 
frois the collecting syringe* 

C# jleiqn .....test iJ^boK^aiteigo*...AA,i. JBmeftUia.. • Pesning was 

racOBtoS as • 

1 e • linear iiiiiiiiial degree of oestrogen effect) 
t e * heviAg soae palm lesf appdnrance wildi si$»eiri« .... 

satloo of the leaves at 90^ to eaeli o^r» 

) e *» hiviiig moderate degree 'iN?'aitN»risatis9i iten the 
taXw leaf ' appesriiioe invtfivitf ^ 4 ttgnlati€]«i at";' 
throe rippt oEigles* 
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4 maxtosl asbo^lmutioiJ vhar® th® pal® 

l«aw® «pp«®r mt fmx right angias to «ee)i 
othor, 

cii) « 

Canricai imcu® grading ms according to th« 

8f®taw ontiinad by Sro^aa in 19 ?3, Th* day cn nhich th« patlantu 
h«S tlM aHiadUras mmmt of ol.®ar saiicus ms talcon as th® day of 
mmsdmm mocua grading isid a® bar in t®rp rotation of tho 

day of oiroXation* bhoro ogiial aeoro ocmrod on tao daya« t)io 
we&md of thttoa waa taJogn aa tho nasdimm* 


oouXatiofi or fortiXo phaso of tho cycXo woo 
dofinod aa tho day idon tho leiaEna grado oaa $ or moxo* 

, JtfgiaSA 


Typo 

dmiliHi 

Qoacription 


' Sofiaito chaoago 

BXf 



hot dry« nothiiig town 

Znfortilo 

t 

ToXXoir or ohito# wlalaMiX ^ 


i 

feXXoitf or iihito# atioly 

PoaaibXy fortiXo 4 

Mfijoito ehitfigo 

cxiMidy* hoocoiing oXoaxor 
atidky* 


s 

Thlaor*! iporo atroirtaqf 

i^jL^ it O' 

WmWrnAJm 

t 

strotchy# Xiibrieatito#cXoo% 


t 

not* aXIppoiy# yarialaXo 
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•stm ) I 

tills tsst %r«s cofKtectiid at th« tiine of oimlaticm. 
Sai^l*« ■w«i:« colliictod post-coitidly %i*ltii prior abstiotoco 
of at lottst ttire® days# within 2-6 hcwtrs, from the endocer- 
vlcal canal laia poaterior wagintl fornix separately, Sfytsmm- 
toBOa ware studied for tho foliowlfiQ i- 


• of spermatossos in the vagina and whether they 
have invaded the €»ndcal wucrus, : 

2 . J»©«*d«d «» 

- pj^tessively or actively isotile 
* havinf localised Bx»tiiitf 

- fserbly motile or slnggislily motile 


Miiiapholoov....,M...,..p^ ^ t Momal or ahnomal (doable 

hei^, double tail# no head# no tail# extra long tall# 
extra lihort tail# extra large head# very amall tieiid# 
ateOMal idiipsl# 

<titwpip€i - if idt all present* 

fha Oases inclnded under the study were those 
who had at least 46 fKiilieNs speims per ml of mmm* at least 
40% of whieh foiled good progressive Motility* all Sfpeniis 


were mon^lof^aily nocMsl ^d no olnai^iaif 'was seem* Mao 
bend oomsiders that ^ normal ^apena ooaiit is 40 lalllioiifyM 


ox 12B mlllim total pox cjiMralet® txxm oligoipeimia 
ia rmpxomntod hol&it 20 railliofi^A>^* pO 0 t-«oital test 
%ra« iii^xpxot»& as £ollOi«rs •" 

Ksgatiisi PCI? - Ko penetration of mid -circle csnricsl 

»yucus by sperms* 

tfpsatisfeetory - Lose than i sperms per hi^h povor field 
or poor 

idltli no or poor motility betwen S to 6 
tetirs after eoitms* 

Satisfactory * Mora than # spacms per hifh i:oii«r field# 

profirrassing pttxposefolly in elaar# dncrtiia 
piantiful imiaiis tfithin @ tens o£ coitus* 

EmMMiiM ei: ai..AIS.,...l^£ 

. iniaigm * 

ilaiic «eii was estimatad by the thlobaibitarie 
acid K«thod CliitsMt# tfSi a#b| wtiich was ftirther modified 
by Amlnoff (19SI>>« 

Princioljf I M»aeatyl nauraminie acid is oxidised vitti 
periodate# sasuiting in ttm formation of airomo^n* OxidatiCii 
with periodato is store rspid at 31^C ihwt at rooia tamporatiixo# 
and tlia final ootmt intaasity is dependant on both tba 
mid the period of t^iidation* The excess of poriodata is test 
fwiMfOid wi#t acid araMdte* , 

the Jjitcnsity of coiomr obtained on heatlnf with 
thMafbitnric acid is indspandent of the pd of the pt^ageiit 
ever <*• reuse ^ t*40* ^ 
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Thm eolouxcNdi ceisplcsx i® both moro st&tle mv& 
mom siolul'^ie in ncldified Ixit-an -i-01, Itio i&bsoj^tion 
poek oif coiourad nmteiriai is shaspeK at 549 nu and 
moxm ixitmm in butan -I • 01 than in tha ecf| 0 «oiiSi 
phftaHt b«for« axtsaction. 

lte«o«ts t 

C«} Patiodata iraaiaiit • 2S m If pajtiodic acid In 0*12519 

• u^ma 4 ipm m 1 * 2 ) • 

Cb) Sodiiw atiMMiiti* . i 2%> solittioii of iKiditia atiMnito 

in 0*5 MHei. 

(c) fliiobaxtiitKizie saM zoafamt • 0«1 M soliitiCKt &t 

2*tMobaxbititzie acid in wataz* ad^histad to |»li 9«0 
with JiaiDli* Xt kaaps lioXl foz about m month in daik 
iMttio of 4%* ■ 

Cd| jwsid tsotaiioi i SntaJi - l • 0l conttlnino ^ Cvy%') of 

12 meU 

(•I Mumdazd of imotamiiiic acid t 

I m§ 0 t mmtfl naotwiiiic aeid Cfion s*coli« sigma 
fit cwf»t»XXim0 dah^rdjrooa Hoi* nt* 3091 Cli/a aiimi 
Chmaicidla# 0*9«h«) was diaaoitad ia 10 ml of diatillad 
watoK* fiia final ooi»o<nitzati<mi of ataadaid waa lOO mg^al 

if| swiiiilit of ooswieal mkos «• Cairfictl mmm wao diltatod^ 
diatilad wataz mpto'ltli* ' ' 


A *©l«tion of tho blffiiili Of »t«fMl«jf(fll 

<c«itateiiig 5-SO o® ©f S-itcotyl oourasnluic acid) i© 0*1 »! 
©f wmtm is tje«st*i 0*2S ral of ths |>©fi©<!«t« rssgiwt 
£of 30 site 1© ft w«t«z bath at, Sl^c* Thm mamm9» of pertedtato 
is than zoduoad with 0*2 ml of nm sodiom mxmnitm* m Bom 


as tha fallow ooloof of tha itesfatad iodine has disappoefod 
1 1-2 ffitel* 2*0 ml of tee thtebaijbitefic aoid ze agent is sddM 
aod the test seMple is ootefed «sd heated in a hoilteg loitet 
hath fox 7*1 Hie* the colcmxed gotetion is then cooled te tee 
water and shalDis with S»0 si of the acid hntanoi* The sspaxe* 
tion of the two phases is feeilitatsd hy a short# rapid cset-* 
trifngteg and tee tetessittes of tee eoteers in tier Imtanoi 
layet are cm^aiid at SSOsm neitig gxeea filter te a colorimeter* 

g.«sga 


teg^ont 


Seat 


dtandasi 


l^anh 


Certlcal sawsii Q»5 ad - * 

(diluted (III©) 

staaaiari «* ©•! ml •• ;::yV 

(100 laft/mll : ■ . 

Pistiiled eatet » . « 0,1 ml 

Periodate xeageht 0*11 ^ ©*11 ml ^*^5 ’Siou* 

(treated for 1© ate te a water hath at 37^) 

Hod tee* arpsaite - ad 0*2 ml 0*2 el 

Cue soon m fellow cidoor of iodtee disi^:9eared) 

1*2 mte) ^ 

ftitehateitwite acM 2«© ml 2«© ^ ml 

^ feoilteg water hath for 7*1 mte 
i ffid then ceilled in tee ccdd wateid • 

acid iMtsfliel I*© **1 2'*® 2*® ml 

■ ' ifMm wtfil aad' centrifega to s^rate.,, ' 

liid l«|mro)e 
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Iist«Oiitief of ©ol«»r* in thm fcmtanol las'®* ai» 
conparwfli «t S50 m in a colofi»«t«r« T®1t» raiding within 
2 hour** 

Calcnlation i 

H-acet^fl miirminic acid 
in cajwical wiicwia 

* 2*,Sa £| . lSai X 100 X Concaiit ration of ntandaid X 

o*D# Of ^ DiltttioB facto* 

a ^ X 100 X 100 X 1© ng/lOOfld •• I* X 1000 
0.0# • Optical isnnnitf 

C^icn of i . 

Thn iMtthod of maiiioff wan cho^ an a natnrial 
of oattoatiOB of ^mh in ololo imi^oida kmcmm tho thlo- 
iwrtlioi liwi an odtantago of dotocftino both i*o 
fxoo a»d tho iMSittwi £o*» of oialic noM *o*tdi»i in th* 

■ 't 


casirical mmio# 


» g 

» » 

I OBSERVATION g 

» » 

» « 









Tub!* IX tkmmB thm% 7tM emtml cases tiwS a 
low iriscoaitj e»d had modasact fitcosity* Htme had. a 
high viacosltf* XB the #»e»l»i«iita3. gxms^ S i*e* 10S4 cases 
had a high ^secsity in the <wulato*y pmxiod nheie as ths 
gmuiMirng had a i«w ox sioderate -^scosilQr* 
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ISO* of 

g«li|3l«0 


AcMiig C/»7*0) iJwitxiJ. (7*0) Alkalifi«C“7*<^*0) 

~*»o;; — .ns:;; — s — ■ 


Control 


L ' to 

4 * 

1 24 

i 


Cmm 


Coii tfol 


Thm •bcmi t«bl.o ^hov» thgt SCK cages of the eotitxiol. 
9 roia|> hoA asi lUPialliiit pH* <0K hm& n««.tral nad mlj 1&% cases 
ha^ im acMic pH* vhexo as in ea^risMOteJl gmmgt, 4894 had a 
fteutraX pH* M% ara iii)ial.itia end 24% aeifie p4{ of tiia eoswieal 
NMiaii*# 







Titol® l*o, y fthow* th®t %?&§ of hifb 

g3t®d« !••• ♦4 or ♦! in th« control growp. In tb» oxperJWMitci 
fxov^ 20% cares sho««B4 « ptoor feming pattejcn though ttwi 
rcmaiiilng 80?S hod s good foming p«tt««a* 


a,., 

atiqgjg., QJMaajB. 

■£9i» 


Cas«s 

io« Of 


, .1119^ 

La. 


S^CMplMI 
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teOil 
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*157%“ 

Control 

10 

0 0 
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10 100 
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12 
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tiMS sifoowi tl^lo SllOWW tlsi C0»|>«*StJlt» CClTflCMll 

BMCus grsdiiig# don* «t tli® ttoo of cwlloctiai c€ tto ssi^plo# 
In Mmtsol oli p*ti«ati hidi • good gprofflo l»o# vmm 

thm i» ludloidtli^ tb* fortilo phsso of tbo ojolo# tm #10 ^ 
MtporlMtal mmB0 »M BimmA o oUBHuf grodtef l»t 1» 
l»«d « grodo of 4 • posolWir fortllo fboso ^ 

m m immwUlrn pb«s«« tiioagh m» i»llo«s%#4 

ot iiid«CQPl«# 





Tlw tatiM ahcma wmm sialic acid aoncati* 

txrntlm ®£ ©wiatoify mctta ia i»at*ol aiwi aaK^jiiwaBtal 

9 X®upa« tha Man iMia^ S5*i7 af aat mfeOti ia ciMtxoX 

4?«Si t»#ni «g aat iHMMi ia ai^xlMiataX 


^i^OTTir 


0#i lA 

Pf J B*' 

<i»4 m. 


SI 4««I0 

ID 4i*4® 
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'2'ebl# Ko* VIIX iihovt the wpcn sialic nrl& ■ 
cflAantlty of cervicel kmcws in control oniS ej^ertecrttol 
gr«ip», Xn the control grotJi?# there m« an incxetae in 
(tj^tantity of ©ervlcel imcus with a fall in the aialic i«i<S 


conceniratioftii whereas this pattern wee not seen in the 
oxperjtoental <;raip (Graph Ko* IK 



Ko^ratn I - m m»m It 43 47*03 

mm « » i to mm 


tii>le mlnmm a dtMt 

iMtMNni tlM iMMU , liiilt# eeM eommtxm'Um and wiacoaity 
of «wfftii«t liiiiili/i*#* Immmw the eieitc acid coneentratiooi 
■%m0K tiMi 'tliMiiiMiiif ni 'Hia^ aaminat mmm '{omph it) • 



op Cases 


S 7 


G) RAPH - I . 


Ofnirt/ftAl lAAAIflAA UAa, C^mAtjiAi 
'’‘MA'I P J«J |> <> llAA UAljad ^ :» 

vs. ftfXdL (^KAJLiMj-KalxMA. 


HJI control 




Op Cases 
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nn CftM’TR.OL 
^ feXfffRlMEMTA-L, 





t ' 


cervical mucus 







. tliit fflioiKi tliat lm»mx tha csoiicmitiaticKi of 

nialic Qcid in miemii tb* i^lnaikilitY# but tbit ]pilatlim< 

•hip m* difltuited in tim eaqptttimwitia Oiaj 39^ c«M haA 

• jyow •iaiie miA imtiml to tbe moon si«lio miA concuiittatloa 
of tlie oontsol ffsoap) •howud « il»ij*«bi3.ity tout tiio 

coiwio wot Hoiloir * itoilat pattoan* ^ c«®«« 
tii«t 0immA tiwi iBiiiJUaaB oiolte «ci4 mongot ti» onpotliaoiital 
€«•*• haA « IXX>t 


l^fi 








NWAW 
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T«bl* Ho. XI that I®®®*!: th© of 

sialic acid, gs«®t«r tim pH of cervical the aitas- 


of mci&js ioe teases ifith a f ailing sialic acid eoscen* 


tratiem 'feilKtj:® as no dafinit® relationsliii) coiald ha nmm M 
the ®3!^3tl«MBiatal qimxp iOxttph XV)* 



Vasninf 


HO* of 


Vhtm t#»i* tho lossor tlio siallo 

miAt tin Isotto* ^ mwBAm Sm tho «o»t*ol 

qmm MMh'' ilfioiBisK!# m9 mt notsi* Vkm noaii s*a« 

mm aAmm to m rnMirnm^ 

wm mm hmrnm 'mt. mmm -itolto mU and foioii^ pm^m* 








Ci>ixKA<Ki Vujuujua ^<ju. oaxA 

O/US-U-fU. Vi. (KaIA C^AJJUiXjJyi. 


\AJUKs 


ExPETUNH'NTA'L. 








tidbis t«blm Hitt atttim tti«iie e€Kici»itx«tittii 

«ii 4 tttttttt in botfly Hitt ccntfol and mxpmximm^ 9 l 

gxcw^ttt It itt mm tbot $m mmtmX gmm p«titti3ttt liaS « ^ ' 

•tttittftttttoitf pottt^oolttti tmtM m& thtt Mtaii mimXUi acM Iji 
2$*€7 oi mt waems* ^ittirotts Sm oj^^iMatal 910119# m% 

tmm» btti II l»tt9tttiiltt F*C.T« !#•« %t«!l B©t pttOItttStttifiO of 

corrical mmm tuf Hi« ip®*»®to«©*# «ltlwa®li tbtt MMtiiioiiraii doa*/’ , 
bttfo» tamm& wiHi motili^# tm piiti*»til 

li^ II p(mt pottt-coltttl ioir«tt 4 o«* c»ly ^ ««•«• Mi * iotittficttiir' 
l»#c*T« and tttJlII ttti not t^to a ittoiri of tbolar iWfjdUwl^ 

liftt 


It Ai ttliO iwoe Hint MmmB pmmx m Hio 

14 •MitMt ol lte''ettCvioil mooui Ihoimiummi (atiitt'i 





Of Cases 





'T: 
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..D I S C U 3 a 1 Q K 

In clinical texws, this c©rirlc«l factor is &siBem&d 
by m apprai®©! of it® phytical prop«rti«s la relation to 
other criteria of ovarian function such as basal twnpere-* 
tur€5 chart® aM hormonal assay®, : 

In «y work, the study was done on 60 patients of 
age group 19-30 years l,e* the reproductive age group. 
Patient* were of toown L.K.p, and regular menatrual cycle 
of 30 day®. Bay IS was taken as the. day of - ovulation, Samples 
were collected during the ovulatory mid-cycle i,e« 1$ e, 2 
day®. Only 16 patient# mxm mch who could be studied in 
the p»«-€vulatory# ovulatory as well as post-ovulatory phase# 
Regular follow up of the patients was don© end the relaticai- 
ship of the sialic acid content of the stucus to the various 
physical prefer ties of tiwi raucut was studied. 10 patients 
were kept <m l»i»onal treatment to detect the effect of 
oestrogen® «» the quality and quantity and sperm p«aet ration 
of the cervical iwcus, 

The study of the cervical »ucu# and it® sialic 
acid 'content has kmm done by « few »ithors.ln. several 
cjjtsl® of the same patient md for isrveral day* of the ssm 
menstrual cycle* 
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Ccxlborg, Me. Comtek and G«58ell, C, in 1968 
studied sialic acid In the cexTical wucua during 9 ovulatory 
cycle! in 5 subject®, 

Daily measurements of sialic acid content and 
spejcm penetration was done in one oimlatory cycle in 6 
regularly menstruating women by Caxlborg, l.i Johannson, 3, 
and Giciaell, C, In 19^*' 

Mac Dcwaals, R, and Lumley X, in 1970 wade a 
preliminary study ©f 105 siwiples before# Airing and after 
ovulation* 

Xacobeiii# 1971# Carcea# ind Jiigeloni# C, made 
a co^aratiw analysia of the cervical secretion from pre* 
ovulatory# post ovulatory and pregnancy _period8 of 20 healthy 
ovulating vonen with nsipilar M»iist.rual interval of 2@*30 days. 

Halih# Oliar and Cliar 1974 analysed the candles 
obtained routinely from all cases on Bth ipostHnanstruall # 
iSth (p»i«<>vmlatory>» t7tli CpostH^vulatory) and 23rd ipre* 
wenstrual) days of Itie c^le considering 14th day as the 
day of ovulation# 

Kswran# s* no^iissi and Frank# h* %ner in I97i 
seliwted 5 noswal ovulatory women between the ages of It 
and 33 mA studied the cervical nucus daily in wid-cyele' 
from day 10 to 30 m4 every 3 deys durii^ the rest of the 
cycle* • 
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m mg/ml of «t i«uru»* fouiid tiiiat the wsiount vi^rled 

fxoffi subject to subject md reused betwseeti 16*4 * 373*7 mg 
fn foXXJLcuXer phase Cs*^* *• 0*72 •• 1*31 isSi^esX}# 56*3 *"571*2 
mg in mM--cycl« is* a. « 0,42 • 0*54 ms/wl) *239* 3ms 









A diract aasociation bctwscn viacosity CRieisuxed 
by con sia torn# tar and i^arm penatraticm (maasurod by hmm^ 
cyta»et®ir) was dsiacmstratod by Viorglwr and PorcwronlMf # : 
1946# th« wry tMn wiajs at rald-cycla corresponded exactly 
to th« laaxteis® rat® of irp®n« penetration and a Icn-zerlng of 
sialic acid* 

Tbe ch^g® of viscosity is dm® to tihi® fonctiannl : 
xol® played by th® sialic acid# This was pxowd by Gibbons 
and JCattner in 1967* 

i?lia relaticmship of viscosity to «^«rm p®ii«tr®tlo*i 
was farther eonfimed by Hec Donald end bnmley in 1970 on 
lOS patients who femnd that th® tbieher samples of fflocus 
which v®r« liap®n®trabie to sperws showed a reverse pattern 
ttdwn salin® was add«d to tha sai^l® and viscosity raduesd* 

The ipaxm penetration ineji^as®® with a reduction in vlaeosity 
which in tom is dn® to a reduction in th® sialic acM. 

mmm isiiLtf e 

son of tht fertile patients of aiy study had a 
hi#i spiiil>ar3c»it l#e# 7 iO ens and a sinultaiwious low 

: .Fji n 5 *■' ' * f ' 

sialic acM i*®* S2«47 nadtl and ffhi h^ a spinability of 
7>«i© cm with a sialic acid a little higher i*®« 31*0 ugAsl 
'lIMit iiMSi infertiio' pationts this pattern was absent* 

' 'iW patlsaits with a poor spinability had a sialic 
acM'of 4i#4i'cf«diti''iind^6Chc' patiints with a sli#tly better 
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sp Inebility had a still high«j: sialic 'feO ^ «# 23 

uft/ral. Only 2% patients w@r® in accord with th© flndlnga 
of Caxlborg et iil, 1966, C®rlb©rg, re Coxstiick G«®!@11,1969 
and isoghisal ««l Maska, if 11* 

mu mm :qf cervicm^ m.cus / 

Ih® d«g0E«» of f aiming in this study was graded 
as !♦ to fixtsnt of feming has a direct rcletiohahip ^ 
to viscosity Jisid spiht*>axk.#it and speen receptivity. The ■ 
siaiic neid war® 4tot«saixi«d in rsiaticas to tbs ©bovn pro- 
parties and it was foimd that 3®14 of infartiXa patients 
Imd a aoan^ imams and a high sialic acid i.a* 40* 56 ug/lnl. 
$% had a poor apinnbaxkoit and a hi#i sialic acid i«@* 4S«4$ 
ng/im and mlniisinK faxning with high sialic acid i«a« 49iil9 
mgAtl* Shis mlationidi% of sialic acid to fans ph»nmimm 
has cmly haan started hy Carlhorg# He coxmick and dsmsall, 
1966 6Kd lk>^iissi and Marks in 1971# but a ralationship 
batusMi fam md i^ljsaharlGait was studiaS by Jain at al# 

1973 and Malik# SMmx mnA Shar# 1$74» They tmm& that 35»S4% 
had a positiva tmm and 3S*§6^ a positiva apini^arkaitf that 
is tha two propartiai §& Umd in hand and am aasteal «t idm 
tlaa oi oviilatim* 

MS) miB irti ar tspc»8 

a. th. .lalis Ml# moA i>H 

was Mmm& 1» tha^prasont ww^ 76% of fartila patiants with 
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a pH 7,0 had a low ilellc acid i*®. 25,04 mq/to 1 aod 7« 
of tefortll® feraalaa aiao hod a pH 7,0 Isiat a Msher sialic 
ocM of 55,23 mg/inl, 24^ patient® with eii acidic pH of muint® 
also bed a high «ial4c acid (51,03 Thiic ©ielic rcid 

1® not accXatcd to the pH of the cetvicol iwacns cod vice vex»« 
end no r«l®tic«®hlp had been sientioned in litexature too# 
Petienta with a pH of 7,0 or leas were given elJcalio® pr®- 
coital dmschee, 



sialic acid waa eatiiiated b^ the method of Minoff 
given in l®5g for the ^pientitatlw ««tiai®tion of is^acetyl 
neiiriMiiilc acid in aialosiacoida, lUMh from E^Coli, sigma 
f$ f cKfataliine, mhs^mrn Mol, wt (M/s si^pa Chemical a, 
U,S,A,|t unaa need aa etamftaxd# o4»tained item the Bipctmmtmtxf 
departnmt 'of tlm All India Xnatitate of Medical seiencaa, 
nmw Mlhi* 

flia Meeci aialie acid wee :i^iid to be 25,67 uwinl 
of ifat smeua at ovulation in faxtile femalea and highliif 

32 ng/kl of wet macua waa foutnd «mE»f 

tha infartile femalaa, 

Tha'fixat atndf on tha content of aiallc acM In 
the otrvictl amcma wen dene' ^ ai2^5ona, k,a, in 1$^, Malic 
acid wait dMeimitied hf Mm alao according to tha iMthod &i 
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l^rainoff after liyfirolyria of the SipL-ale in 0*1 N aulplmric 
acliS for 30 rain* tl-acetyi neurwlnic acid Csigiaa Cheiaical® 

Co., 3t. MoJ wa* wasid ea utendard* 7fm sialic add 

concentratton van fcamd to be 30 ^ 2.S lag/fcl in pre-oviilatoxy 
to 46 4 and 40 ♦ S.5 ug/mg of dry imcnie in post-ovul®tory 

and pmgnmc^ 

Carlborg# L.« Johafteeon, b*B« ajd Qmmll» c, 
in 10 6B determined the sialic add to m ateraye o£ 21 
of dry wocii# C rams® ^ 2-31 iim/kl} at »M-cycl@ ana it increeated 
in the luteal# that is the p08t**eimlatory phase. l‘lie Mttod 
used i^a the hireot fihrlieh auitlKd (jt-'.-esner & Odin# If 621. 

Cerlhorf# Bit Corntieh and Oemtell again in if if 
determiwtd ilelic *cM to be at ita lowtat vain# i#e* 20*25 
ug/bf of dry mupaa m daqr td« followed by a rapid iiasnaaea. 

Jacobelll et «l# found the aterege alallc 

acid to 30*0 ng/mg of dry enema at ovmlation* Kiearm# S«# 
Mo#si«ii» .and ftittlt# iyner# If t§ Mialyaed the owlatory 
aaixfilea of mmm and found it to rang* boteeen 0*4 1 to 0«S4 
of met aaiusme* The leetlHC^ meed man that of Marren# L* 

(The Thiohaitottttrio acid aeaay of aiallc acid)* 

itetimatioii of sialic was alao done fey Ktsoteta 
•t al« ItiS toy the principle of Tryptophane perchloric acid 
reectloit by iia^ert et ml fltfNlI the average detected 
mat :W*4 % oeolatory peeled In fertile fenalee 

and Of dry mtema in infertile fensalee. 




MS ygia 

llid-cycl® fall of sialic acid ie etJKOclated 
vlth m iiicxoaaed spaacm p«a«txatlon* ■ 'fhi® obcervatloa 
wan no tad in my atiisly* A study on 10 fertile f«ualea in 
ti'iis »rforX »Jjoi«k 3 a low rold-cycla sialic acid ©raounting 
to 25* S7 Uia,Af»l and a satisfactory ICT* 6454 of the Infcrtil® 
f Males had a sialic acid of 52*43 ug/ml with a nogstiv® PCT, 
30^; with sialic acM mtfi&l to 40*30 u^ml had an unaatiafac- 
tocy PCT ttnd with a low sialic acid i«e* 27*66 ug/ml liad 
a satisfactory :FCf, 

Carlhorg at al in 1968 studiad the cyclic changes 
of sialic acid* lie found that in 19 out of 25 cyclesfcyclic 
changes in the sialic acid were found together with a pool* 
tiwe to»®» toceptivity and the patients if treati^ with 
escsMsiatton theraipyt dO cyclic changes in sialic and eoncM- 
tration and no spem receptiwity was seen. 

Xe a second experiment in 1969# a similar dtmx- 
wctloii was noted# tost is all the 6 patients with a low 
sialic eedd i*e* 12 • 31 ug/ml at owulation# allowed a pmmk 
penetratiwi* 
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...C OKCLUSIOMS 

coi«:lu«ioisi could b* wad® fjcow 

mix Btttdy I 

1* Thm awxao® sialic acid in c«inrieal mucus estimated by 
tl» SMithcxl of MtIJKJff (1959) is 25*67 us/«l' of wat mucus 
at earulotioii in feistil® f Males mA a higher Talue t» 
almost th® double 1««« 47*32 ug/wl in the infertile 
fewales* 

2* All th® patiMits of the control i«e* fertile group hail 
a Ifiwr sialic «cid i*®* 23*60 ug^l in iC^ and 25*35 ug/R»l 
of iiet iwtcn^ 90% Md a moderate or abundant quantity 
signifying that the loiter the sialic acid* the wore the 
quantity but this was not seen in the infertile group 
nitei!® irrespeetiini of the quantity* th® sialic acid was 
hiqh* 

3* Mk increased sialic acid incraases the viscosity of th® 

jllim.MktL jisia. . .guignyn^ ■eaeiiii ' je jsik iB iB iMik. J^^kNa tteWiiMl® nf® i^Wti i -ii id®! ®iaii nil idiaii Jib® n jtfhs ■am- 

&0XWMmMs> IMCmm tmJImtt iM tKIXli 

4* The ipinability of th* caruical aanms incr«as«s with a 
. fall in sialic acid contasit of the eervieal mucus* 

S* fti® #0910® «€ fosninf has a diract relationi^p to 
irisacniity« apInsbaidBait and ipena recMptiirity which in 
tupi is affected by the sialic acM of the isucus* 

i* She INinal»9,pfcpesty ai^ ipisiability go hand in hand aed 
are nasiliMii at evulatioe sialic add is at its minimum* 
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*?* _ l)A8 flO 'fco tiil© pH of 

wacug nor is tl» pH af foc-tod by th# sialic ■ 
acid content. 

8. Cyclic ebanges in tlie sialic acid found together’ 

witli a po»ltl-v»' i^ezm receptivity and a roiatoal sialic 
acM «t #viilsEti««n mhmtM a peah epeiiBi p«i3«t ration# 

g* trreatiiMint vat in^licated m 10 patients of my ea^rl- 
aiental group in tlai foiaa of i - ^ 

iie-amio* Uthinyl oestradiol Clynorel) O.Ol mg daily 
from 5th 1» 15th day of the menstrual cycle for 3 cfclmu 
or O»05 «g daily from 5th to fth of cycle for 3 cyclea 
%mm givm to the patiMta shoeing a negative or poor 
poet coital teat* 

.Be«p«»tite •» h maidied i^rovement in the quantity and 
quality of tNi cervical mcne vas seen* Previously a 
]gmx WCT was found i» be satiefactory after 4«5 m^nthe 
of treatnent with hormones and this vas in 5 out of the 
10 ceees choeMi# 

C2I vae imlicated in 

potiante iMurteg a pu of 7«0 or less* a 3*7S9« of soda 
hicay# eolutioft vas prtpared and patient* -mm advised 
to doncho their vagina half an hour before coitus in the 
pr«««0yultttory end ovulatory phase for d^out 5 taonths* 


I - per %*ich initially hefl a feir 
&t Imotiltt ip# lima ihowtd an lapxowmant in th# 
iftntlllty and m imch bat tax pout-coital imFmtcm* 

Gn« pati«nt» with an infertility of 4 years 
conoei'ved S aicaiths after the treatment iditen oeatrogeni^ 
antibiotics and alkaline donchea were advised together* 
Sbur patient# Md not tnrsi up and their reapoiise cwld 
not be known* 
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SUMMARY 

Of oRXirioal rnacutt hy m lax^sm iiiMtes 

of aposKS i« ossimtial to fortilitY* iMcosaitatoo botli 
tlM pYOpoir 4aNitpO0lti«m of oossaX mmn md a oalmtacY otato 
of th« conrical c«^al* Thm aawociaticm of m Boxmal ««nwa 
with a poor po«t-**coitail lowaaion, iM a causn of tofortiXity 
i» 5*^ &£ barrosi woooit# whore other inweotiQetiooe of ixto 
fortiXity <Xo oot ohow my ahoojEroeXlty as • cooeo* 

Corrix is a filter in sterility hecaoso of the 
psthoXogicml chsoges in the physical ehsrecteristies aod 
the ohsmistxy of its mcms* Ereii clear# elastic# owolatory 
c^rricai mi»cua mvy ettliihit hostility. 

the sialic scii Ca glycciprotoias) aoi ^ i^ 
ccmstitaoBt of t!wi CMirvicai mcus for the 

rigMity and eohareoce of the loiteio {ooXecole has he«n footid 
applicahla to »a*iy mom conditions th«« the other tests of 
the osnrieai aKieas* 

XhMi present attMpt has bean made on 60 patisaits 
tmd the clinical assessment of this cerricaX factor has 
been damm in iwlation to its place in the investigation of 
m infertile feaiale* 

id patients were chosen free the ootioor pe'tiente 
diaiiwietMMnt Of the iMieal Coliefe Hospital froa the 


hi»tory w®,a ta1c®n arid eacatniaetioft was daia consiatiag of 
9«r>orel# phyaictl# syateiiic, p/S aisd P/V, a^Hswainatioo*, 

: 10 patiant® of tha»® with pxsymd fextility \mz& 

talQttn m controls* ■ 

o£ MUCUS -mxm eollsctsd in .ths oaulatoiiy 
mid**eycXs i«s« 15 ♦ a days end tlm saMpls wss colisctsd fxoa 
tlM siu&sesrvicei csni4^ help of m insulin syringe 

lay rejieated aspirations* speciaten was stored at *18'% unless 
the sialic sold enslysis could im made* 

Bvsluation of the physical properties such as 
Quantity# viscosity# apianherlceit# pH feming and PCT iias 
dons slong with the Quantitative estimatica:i of sialic acid 
(H-mcsetyl aeuraMlaic acid) by the method of i^inoff 1959) • 
h*scetyi neur^iinic eeid fro» s* coll, sigma 98 f anhydrous 
Mol* ueiglit 309$ Cn/s signs Qmiidesls# 8*s*a*), obtsinsd 
fros tiui hXmt« mm Oslhi was used as standard* 

file slMdy oi osjrrieal maemm and its sialic sold 






acia to a Xmmxixig of iriacoaity of tha atinctta. waa 

ala© coefluaad by Carllaoj!^ ®t »I lis If 1^-49, 

lialie i«id fall at ©mlaticm waa fotuid to iMi 
ftsaoNCiatad %rith a dacjpaoMd iriaccisity CVinjrgivft aisS 
Foa!iMimi)(s»« 1946) # i3s^mmm& apinal^ility (Cazlboxg at 
19 4@), ljMS!»a4UMi4 faxnliag (CacjUboxg# Me Coxsaielc mA cam 
ssmlX, 1948 «iS Mmskm* Iffll «ia4 liiea«ai»ed 

flamast i&gmt, t9W* h almilaa f«lati«maJbiip waji 

•ftiit in tibJLa ato4y* Mo nlgtiif icimt ctianga in pH wpm Snibectad 


idtli a cliaa^ in aiali© acid. 



Iifdiogal to a^mm invaaion. 




¥l«i a pQ9ltim Mp^m whll© ia paUmntB 

%ritli »© ehmgm i» aiaJtic »cia n& a^mm jwcaptivity 
: ims 

3* Tim mteXiic msiA m datawliMMS hs tbe awtlKJNl - 

0 f fmdmpMMt if 19 wstM 35 * @7 &f wmt miem at . 

0Vti3.atic«i im §aixtiXm ftmalaa md almeirt dotibX# 

47*32 ia th« iafairtila famaiaa* 

4* Patiaiita txmtmd nitti aaatirogaaa Cstbliifi aaatradiol) 
OiiOi up iftiif item ftth to ISth of aiaiiatfmal ofol® 
ot d«Oi ffcMt it^ to 9tli daf of ofcla aIio«fa4 a sifr 
aificMat ii^^jpo<NiiiMtfi[t in tlia ^maatit^r ai^ «nS 

pttit*«oit«ii lairaaioa of t}i« imcoa hf apaima* 





